A Gram-stain-negative, rod-shaped, catalase-and oxidase-positive, facultatively anaerobic, and motile bacterium, designated strain SZDIS-1 T , was isolated from pigpen sawdust bedding in Xiamen, Fujian Province, China. Cells grew at 10-50 C, pH 6.0-9.0, up to 12 % (w/v) NaCl, resisted vibriostatic agent O/129 and were negative for gelatin and alginate hydrolysis. No growth on thiosulfate citrate bile salts sucrose agar medium. Based on 16S rRNA gene sequences and multilocus sequence analysis, this strain should be assigned to the genus Vibrio, with the closest relatives being Vibrio aphrogenes CA-1004 C for 7 days. The pure culture was incubated on marine agar 2216 (MA; Difco); preserved in 20 % (w/v) glycerol suspensions at À80 C and skim milk with freeze-drying. In this study, we describe the morphological, physiological, biochemical and phylogenetic characteristics of strain SZDIS-1 T and its related type strains, V. aphrogenes JCM
The genus Vibrio is part of the family Vibrionaceae [1] , which also includes the genera Photobacterium [2] , Salinivibrio [3] , Grimontia [4] , Aliivibrio [5] , Paraphotobacterium [6] , Thaumasovibrio [7] and Enterovibrio [8] , that was emended by Pascual et al. in 2009 based on different DNA-DNA hybridization (DDH) values, chemotaxonomic and phenotypic characteristics from currently described species in the family Vibrionaceae [9] . Cells of members of the genus Vibrio are Gram-stain-negative and do not form endospores or microcysts. All ferment D-glucose, producing acid but rarely gas. A few species are bioluminescent and are usually oxidase-positive, reduce nitrate to nitrite, and are susceptible to 2,4-diamino-6,7-diisopropyl-pteridine phosphate (vibriostatic agent O/129). Species of the genus Vibrio are found very commonly in marine and estuarine environments, and on the surfaces or in the intestinal contents of marine animals. Several species cause diseases of vertebrates and invertebrates [10] . In 2010, Bleicher et al. described one distant lineage within this genus as a rumoiensis clade consisting of Vibrio rumoiensis [11] , Vibrio litoralis [12] and Vibrio casei [13] , and currently the clade also includes the species Vibrio algivorus [14] and Vibrio aphrogenes [15] . These species are negative for gelatin hydrolysis and have summed features 3, 2, 8 and C 16 : 0 as major fatty acids. At the time of writing, the genus Vibrio contains more than 110 species with validly published names (www.bacterio.net/vibrio.html).
During research on the microbial resources of a pigpen in Xiamen, Fujian Province, southern coast of China, a novel strain, SZDIS-1 T , was isolated from sawdust bedding by 10-fold dilution plating on Reasoner's 2A (R2A) agar [16] at 30 C for 7 days. The pure culture was incubated on marine agar 2216 (MA; Difco); preserved in 20 % (w/v) glycerol suspensions at À80 C and skim milk with freeze-drying. In this study, we describe the morphological, physiological, biochemical and phylogenetic characteristics of strain SZDIS-1 T Genomic DNA extraction, 16S rRNA gene PCR amplification and sequencing were performed according to Cai et al. [17] . For genomic analysis, DNA was fragmented by ultrasonication, and library preparation was performed using the Illumina TruSeq DNA Sample Prepare kit. Pair-end sequencing was performed on an Illumina Hiseq 2500 system. Raw reads were assembled using SOAPdenovo (http:// soap.genomics.org.cn), a genome assembler developed specifically for next-generation short-read sequences. Orthologous average nucleotide identity (OrthoANI) values and 16S rRNA gene sequence similarities were performed on the EzBioCloud server (www.ezbiocloud.net/) [18, 19] . In silico DDH values were estimated using Genome-to-Genome Distance Calculator (GGDC 2.1) [20] . Ten housekeeping genes atpA, pyrH, recA, rpoA, rpoD, gapA, gyrB, ftsZ, mreB and topA for multilocus sequence analysis (MLSA) were found from genome or GenBank data, except for the rpoD of strain V. aphrogenes JCM 31643 T , which was amplified and sequenced using the primers listed in Table S1 (available in the online version of this article). Phylogenetic trees based on concatenated sequences with the above 11 genes for MLSA and single 16S rRNA gene sequences were reconstructed, respectively. The housekeeping gene sequences used in the phylogenetic trees are shown in Table S2 . Alignment was performed using CLUSTAL_W [21] . Phylogenetic analysis was performed by using the neighbour-joining [22] , maximum-likelihood [23] and maximum-parsimony [24] methods in MEGA 7.0 [25] . Distances for the neighbour-joining method were calculated using distance options according to Kimura's two-parameter model [26] . Bootstrap analysis [27] was performed for 1000 replications. T and clustered together with the other above relatives in the rumoiensis clade, but was separated from them by a large distance (Figs 1, S1-S3). This indicated that it belonged to the genus Vibrio, but different from other published species. Furthermore, genome of strain SZDIS-1 T was analysed. It was 3.6 Mbp including 50 contigs with N50 as 238350, 3311 coding sequences, 8 rRNA operons and 1108Â sequencing depth of coverage. This quality meets the standards of genome data for the taxonomy of prokaryotes proposed in 2018 [28] . Based on genome sequences, the orthoANI values between strain SZDIS-1 T Morphological characteristics were examined by transmission electron microscopy (JEM1400, JEOL) after cells were grown on MA at 30 C. The growth curve for each strain was tested to standardize the physiological age. Growth at different temperatures (4, 10, 15, 20, 25, 30, 37, 40, 42 , and 55 C) was assessed after incubation on MA for 7 days. Growth at different NaCl concentrations [up to 14 % (w/v) of 1 % intervals] and pH values using biological buffers citric acid/sodium citrate (for pH 4-5), NaOH/ KH 2 PO 4 (for pH [6] [7] [8] and Na 2 CO 3 / NaHCO 3 (for pH 9-10) at 1.0 pH unit interval [31] were detected with basic medium peptone broth (
Gram staining, motility, relationship of oxygen, catalase activity, sensitivity to vibriostatic agent O/129 (2,4-diamino-6,7-di-iso-propylpteridine phosphate), bioluminescence, antibiotic resistance, acid and gas production from glucose tests were carried out according to Dong et al. [32] . Alginate hydrolysis and growth on thiosulfate citrate bile salts sucrose agar medium (TCBS) were also tested [14] . Other biochemical characteristics, such as enzyme activities, carbon and nitrogen source utilization, and acid production, were examined by using API 20NE, API 20E, API ZYM, API 50CH kits (bioM erieux) and the Biolog GEN III Microstation system following the manufacturers' instructions in optimal NaCl concentration.
For transmission electron microscopy, cells were typically oval or short rod-shaped with peritrichous flagella (Fig. S4) T . Meanwhile, being positive for alkaline phosphatase, negative for utilization of cellobiose and D-salicin distinguished strain SZDIS-1 T from V. aphrogenes JCM 31643 T . Furthermore, the isolate had a unique physiological characteristic: it was negative for leucine arylamidase (Table 1) . Detailed morphological, physiological and biochemical characteristics of strain SZDIS-1 T are given in the species description and comparisons between strain SZDIS-1 T and related species are given in Tables 1 and S3. For fatty acid analysis, strain SZDIS-1 T and the reference strains were cultivated on MA and cells were collected when their optical density reached 70 % of the values to stationary phase in each growth curve. Cellular fatty acids were obtained and analysed by the protocol of the Sherlock Microbial Identification System (MIDI) and gas chromatography (6890; Hewlett Packard), and identified using the Microbial Identification software package version 6.0 with database TSBA6 [33] . Strain SZDIS-1 T had the same major fatty acids, summed feature 3 (C 16 : 1 !7c/C 16 : 1 !6c; 41.6 %), C 16 : 0 (16.2 %), summed feature 2 (one or more of C 12 : 0 aldehyde, C 14 : 0 3OH and/or iso-C 16 : 1 ;13.3 %) and summed feature 8 (C 18 : 1 !6c and/or C 18 : 1 !7c; 12.8 %), as four of its related species. However, it also had unique content of C 20 : 1 !7c. A detailed comparison of the fatty acids is presented in Table S3 .
According to phylogenetic, physiological and chemotaxonomic data, we conclude that strain SZDIS-1 T represents a novel species in genus Vibrio, for which the name Vibrio gangliei sp. nov. is proposed.
DESCRIPTION OF VIBRIO GANGLIEI SP. NOV.
Vibrio gangliei (gang.lie¢i. N.L. gen. n. gangliei of Ganglie, the famous pig bewitcher in one of China's four greatest classical novels).
Cells are Gram-strain-negative, facultatively anaerobic, motile and oval or short rod-shaped (0.5-1.5Â0.8-2. T and other related species of the genus Vibrio. Two species, Enterovibrio and Grimontia, were used as outgroups. These genes were joined in the order as above and this tree was reconstructed by using the neighbour-joining method. Bootstrap values (>50 %) are shown at the nodes. The filled circles indicated that the corresponding nodes were also found in the trees generated with the maximum-likelihood and maximum-parsimony algorithms. Bar, 2 nucleotide substitutions per 100 nucleotides. 
